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Abstract
Implicit attitude research has expanded rapidly over the last decade and is seen as very
promising as it counters biases present in much attitude research such as social desirability.
However, most research in the area of intellectual disabilities has focused on explicit atti-
tudes alone. This study examined implicit attitudes to this population and also examined
their association with emotional reactions and contact, which have previously been found
to have a significant influence on attitudes and stigma. A web based survey consisting of a
single target Implicit Association Test, measures of explicit attitudes, social distance, and
emotional reactions towards and contact with individuals with intellectual disabilities was
completed by 326 adult UK residents. Implicit attitudes were not significantly associated
with explicit attitudes, social distance or emotional reactions. Instead there were small
to moderate associations between emotional reactions and explicit attitudes and social
distance. Implicit attitudes did not vary according to participants’ level of contact with individ-
uals with intellectual disabilities, type of the contact relationship (voluntary versus involun-
tary), gender or educational attainment. In contrast, these participant characteristics did
affect explicit attitudes and social distance. Implicit attitudes towards individuals with intel-
lectual disabilities were somewhat negative and, unlike explicit attitudes and stigma, did not
vary according to participant demographics or contact. As they may have a negative impact
on the lives of people with intellectual disabilities, implicit attitudes merit increased attention
in research and interventions in the intellectual disabilities field.
Introduction
The fight for equal rights and inclusion of people with intellectual disabilities has led to consid-
erable changes to policy and service provision over the last 30 years. The most notable changes
consist of the closure of long stay institutions in favour of community based care and the move
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away from segregated learning environments to inclusive education in many countries globally.
Notwithstanding these changes, this population remains one of the most socially excluded and
vulnerable [1–2]. Despite increased physical integration, lack of genuine social inclusion has
been identified as a prime concern [3–5]. Such reports point to a need to increase our under-
standing of the societal context, and to identify methods to measure community responses to
this population in a reliable and valid fashion.
Attitudes and attitude formation
Attitudes refer to the extent of an individual’s favour or disfavour towards a particular attitude
object [6]. Two distinct types of attitude (explicit and implicit) have been identified. Explicit
attitudes are evaluations which are consciously accessible and controllable, whereas implicit
attitudes are evaluations which are automatically activated and occur without effort or inten-
tion [7]. Theorists have suggested various dual-processing models to try and explain how these
different types of attitudes influence individuals in different circumstances (e.g. [8–10]). For
the most part, the theories appear to share a common principle: information processing in rela-
tion to an attitude object occurs in two different ways depending on whether an individual has
the cognitive capacity, motivation and time available to consciously consider the attitude object
or not. A dual-process type model for understanding the influence of attitudes on behaviour
was proposed by Strack and Deutsch [11]. It suggests there are two information processing
systems: a reflective processing system (which allows for conscious consideration of relevant
information) and an impulsive processing system (which is always activated and does not
require very much cognitive capacity). It is suggested that these processes are not independent
of each other but operate in parallel, with factors such as cognitive demand at the time, deter-
mining which process ultimately influences behaviour [11]. They note that the reflective system
is likely to influence behaviour when an individual has time to consider the value and conse-
quences of their behaviours and the motivation to do so [11]. This is similar to what other
researchers have referred to as deliberate behaviours influenced by explicit attitudes [12]. Fur-
thermore, it is suggested that the impulsive system influences behaviours when resources are
not available (e.g. time to consider the consequences of one’s behaviour) and/or motivation to
do so is low [11] and links closely to the idea of spontaneous behaviours influenced by implicit
attitudes [12].
There have been many studies which have explored implicit and explicit attitudes over the
last few decades with a variety of measures now available to do so e.g. self-report questionnaires
to explore explicit attitudes and response speed tasks to explore implicit attitudes [13]. It is sug-
gested that self-report type measures that explore explicit attitudes tap into conscious evalua-
tions that the individual believes to be true, whereas implicit attitude measures tap into more
automatic associations that are not consciously accessible [13]. The relationship between mea-
sures of implicit and explicit attitudes is complex, with some researchers suggesting that factors
such as social desirability, availability of cognitive resources and importance of the attitude
held influence the degree of association between them [14]. It is also suggested that the extent
to which an individual elaborates on their explicit attitude will also effect the association these
have with implicit attitudes—more elaboration leading to less association between implicit and
explicit attitudes [13]. Overall, given the complexity of these processes and constructs, it seems
reasonable that to ensure a comprehensive exploration of attitudes held, both implicit and
explicit attitudes should be explored.
Furthermore, different processes are thought to be involved in the formation of these two
types of attitude. According to the Value-Account model [15], implicit attitudes are formed by
unintentional or automatically activated processes which require limited cognitive resources;
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whereas explicit attitudes are formed by processes controlled by the individual and consume
cognitive resources. This model further posits that explicit and implicit attitudes are repre-
sented in memory in different ways. Implicit attitudes consist of value accounts, i.e. accumula-
tions of implicit value charged information of an attitude object. As such they are formed using
a weighted summation rule, that is, they are based on the aggregation of all the information
pertaining to a particular attitude object that is capable of eliciting an affective reaction (posi-
tive or negative). As such, each time value-charged information relating to a particular attitude
object is encountered, the new information increments or decrements the already established
value-account pertaining to the attitude object [15]. This process is not consciously controlled
by the individual and happens automatically upon encountering the value-charged informa-
tion. The intensity of these value accounts is expressed through the affective system and is
accessible immediately when the attitude object is activated in memory [15].
Explicit attitudes are represented as summary evaluations which are based on information
pertaining to particular value charged episodes or events relating to an attitude object. This
information is expressed as a global representation of the attitude object in the form of a sum-
mary evaluation. As such explicit attitudes are formed using a weighted averaging rule, that is,
they are produced by taking an average of the weighted sample of evaluations of the attributes
of a particular attitude object [7]. That is, information stored in memory relating to a particular
attitude object is consciously accessed and considered alongside new information (if available),
to produce an average evaluation / judgement of the attitude object [15]. Explicit attitudes are
not directly influenced by affective reactions as summary evaluations are subject to controlled
processes. Therefore only if the affective reaction is actively appraised can it have an influence
on explicit attitude formation [15]. This model was supported by Prestwich et al. [7] who
found that implicit attitudes were associated with quantity of contact with an out-group (in
line with the summation rule) and that quality of contact was associated with explicit attitudes
(in line with the averaging rule).
Social distance
Social distance refers to the willingness an individual has to engage with a member of another
group in situations of varying degrees of intimacy [16]. Researchers have used social distance
as a measure of external stigma towards various stigmatised populations, including individuals
with mental health problems (see [17] for a review), and people with intellectual disabilities
[18–19].
Association between contact, attitudes and social distance
The contact hypothesis [20] suggests that contact between members of different social groups
can help reduce prejudice. Support for the association between contact and attitudes has been
reported in numerous studies, with researchers finding that contact in various forms (e.g. volun-
tary, intimate, direct, and indirect) can help to improve prejudiced attitudes [21–23]. This
extends to individuals with intellectual disabilities, with research suggesting that those who have
more contact with individuals with intellectual disabilities hold more positive explicit attitudes
towards them than those with less frequent contact [24–27]. Similarly, it has been reported that
contact can reduce the desire for social distance frommembers of out-groups [17–18].
The role of emotions in the contact-attitude relationship
Emotions are thought of as one of the three key components of attitudes [28]. Numerous stud-
ies have identified the important influence of emotions on attitudes towards a variety of social
groups and situations, including interracial interactions [7], inter-group friendships [29–30]
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and interactions between individuals with and without disabilities within a school context [31].
Emotional reactions play an important role in the contact-attitude relationship [32–33], as well
as desire for social distance from an out-group [34]. Increased contact is associated with lower
levels of inter-group anxiety and more positive attitudes towards the out-group [32–33] and
increased familiarity with an out-group being associated with less negative emotional reactions
towards an out-group and a lower desire for social distance from them [34].
Studies investigating emotional reactions towards individuals with intellectual disabilities
have mostly focused on emotional reactions of care staff to challenging behaviours [35–37].
Research that either investigates emotional reactions not specifically related to episodes of chal-
lenging behaviour or that explores the emotional reactions of members of the general public
towards this population is lacking.
The present study
The reliance of most attitudinal research in the intellectual disability field on self-reported
explicit attitudes poses significant risks to validity given that factors such as respondent reactiv-
ity may influence reported attitudes [38]. Explicit attitudes have also been shown to vary
according to participant demographics e.g. individuals with higher educational attainments
tend to express more positive explicit attitudes towards individuals with disabilities than those
with lower educational attainments (e.g. [2, 27]) and women often report more positive explicit
attitudes towards individuals with disabilities than men (e.g. [2, 39–40]). Some studies have
also suggested that gender and educational attainment can have an effect on social distance
(e.g. [18, 41]). On the other hand, implicit attitude research has suggested that these demo-
graphic variables often do not influence implicit attitudes, e.g. several studies found there
were no differences between men’s and women’s implicit attitudes towards individuals with
disabilities [42–44]. Measurement of less consciously controllable implicit attitudes may pro-
vide a more accurate reflection of attitudes and may elucidate if factors such as participant
demographics influence implicit attitudes towards individuals with intellectual disabilities.
Implicit attitude research often involves the use of the Implicit Association Test (IAT) [45].
While in the original IAT implicit attitudes towards one attitude object are compared to
another, the Single Target IAT (ST-IAT) [46–48], used in this study, allows measurement of
attitudes towards one attitude object alone, and makes interpretation of scores less ambiguous.
Exploration of explicit attitudes and social distance in parallel was conducted to ascertain to
what extent these diverge from implicit attitudes. While the relationship between contact and
explicit attitudes has been explored fairly extensively [24–27, 49], the relationship between
implicit attitudes and contact with individuals with intellectual disabilities to date has not been
explored. Lastly, previous studies have suggested that emotional reactions mediate the relation-
ship between contact and attitudes / social distance, yet there is a distinct lack of studies which
examine emotional reactions towards individuals with intellectual disabilities. Hence it seemed
pertinent to examine their role as part of the present study.
In examining the relationship between the constructs in question, we put forward the fol-
lowing hypotheses: (1) the relationship between implicit and explicit attitudes towards individ-
uals with intellectual disabilities would be non-significant; (2) the relationship between implicit
attitudes and social distance would be non-significant; (3) the association between explicit atti-
tudes and social distance would be significant; (4) in support of the Value-Account model [15],
there would be a stronger association between implicit attitudes and emotional reactions than
between explicit attitudes or social distance and emotional reactions; and implicit attitudes
would vary according to amount of contact to a greater extent than explicit attitudes or social
distance; finally, (5) explicit attitudes and social distance, but not implicit attitudes, would
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differ by participant gender, educational attainment, and type of contact (voluntary versus
involuntary).
Method
Pilot study
A pilot study was undertaken to identify a set of words to be used in the ST-IAT. Forty individ-
uals were presented with a list of 15 terms associated with the category of ‘learning disabilities’,
the term most commonly used in the UK to indicate intellectual disability (dependent, mental
handicap, impaired, slow learner, child-like, special needs, innocent, vulnerable, mentally
retarded, incapable, delayed development, not quite human, incompetent, retarded and devi-
ant). Participants rated how representative these were of individuals with ‘learning disabilities’
on a scale from 0 (completely unrepresentative) to 10 (completely representative). The five
terms rated the most representative (dependent, mental handicap, slow learner, impaired, spe-
cial needs) were used in the ST-IAT.
Participants
Full data sets were collected from a convenience sample of 326 adult UK nationals / residents.
The mean age of the sample was 34.76 years (SD = 12.07). Participant demographic informa-
tion is presented in Table 1. With regards to inclusion / exclusion criteria, this study was open
to anyone aged 18 years or older who had been living in the UK for at least three years.
Measures
The measures detailed below were included to assess implicit attitudes, explicit attitudes, social
distance, emotional reactions and contact.
Single Target Implicit Association Test (ST-IAT). The IAT [45] measures the relative
strength of association between pairs of concepts by presenting four different groups of
images/words on the screen [50]. Participants categorise the presented image/word using one
of two keyboard keys. Two of these groups are target concepts (e.g. disabled and non-disabled)
and the remaining two are attribute concepts (e.g. pleasant and unpleasant).
In the ST-IAT, implicit attitudes to a single target or category are measured, along with the
two attribute concepts (e.g. disabled, good and bad) [46–48]. The ST-IAT was deemed more
appropriate for this study, as there is no obvious complementary target concept to use along-
side that of intellectual disability. It consists of five blocks of trials: in Block 1 (20 trials) partici-
pants practiced categorising the two sets of attribute category words (five ‘pleasant’ words:
happiness, laughter, joyful, rainbow, sunshine and five ‘unpleasant’ words: sickness, hatred,
disease, terrible, poison) using two keyboard keys, e.g. ‘pleasant’ paired to the left key and
‘unpleasant’ to the right key. The words were taken from stimuli lists used in previous studies
(http://faculty.washington.edu/agg/bytopic.htm). In Block 2 (20 trials) the five words repre-
senting the target category ‘learning disabilities’ was added to one response key and partici-
pants practiced categorising all three sets of words. Block 3 was identical except the number of
trials was increased to 40. In Block 4 (20 trials) the category ‘learning disabilities’ was swapped
to the opposite response key; participants practiced categorising all three sets of words with
this new positioning. Block 5 was identical to block four except an increase in the number of
trials to 40. Blocks 3 and 5 were used as the actual trial blocks for the purposes of scoring.
It is the difference in response time to the different pairings that gives an indication of par-
ticipants’ implicit attitudes. If participants are quicker categorising words when ‘learning dis-
abilities’ and ‘pleasant’ are paired, this indicates positive implicit attitudes. Conversely, if they
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are quicker categorising words when ‘learning disabilities’ and ‘unpleasant’ are paired, this
indicates negative implicit attitudes.
Congruent and incongruent blocks, that is whether the categories ‘learning disability’ and
‘unpleasant’ or ‘pleasant’ were paired to the same key, were counterbalanced between partici-
pants and the improved scoring algorithm [51] was used to obtain a single implicit attitude
score for each participant. Accordingly, for the trial blocks 3 and 5, the average response time
for the congruent block was subtracted from the average response time of the incongruent
block, before dividing this value by the standard deviation of all correct response times. The
final resulting value indicates the participant’s implicit attitude. Values below zero are inter-
preted as indicating a negative implicit attitude, values above zero a positive implicit attitude;
the greater the value, the stronger the implicit attitude. Scores range from 2 to -2 and in line
with previous research using the Implicit Association Test (see [52]), the strength and direction
of the implicit attitude measured by the ST-IAT was assessed using the scores detailed in
Table 2.
Although these criteria were used to assess the implicit attitudes measured in previous stud-
ies using the IAT, it must be noted that there has been critique of this procedure as these score
ranges are not based on specific behavioural observations that quantify them more accurately
[53]. However given that these are the available criteria to assess the scores produced by the
ST-IAT, they were used in the study. Internal consistency was assessed by calculating Cronbach
Table 1. Participant demographics.
N %
Gender Male 106 32.5
Female 220 67.5
Ethnicity White British 275 84.4
White other 24 7.4
Asian 17 5.1
Black African/Caribbean 2 0.6
Other 8 2.5
Education level To age 16 (e.g. GCSE) 30 9.2
To age 18 (e.g. A Levels) 41 12.6
University degree 105 32.2
Post-graduate 150 46.0
Know someone with ID Yes 199 61.0
No 127 39.0
Nature of relationshipa Voluntary 117 36.1
Involuntary 80 24.7
Not applicable 127 39.2
Frequency of contact Not applicable 143b 43.9
Infrequently 106 32.5
1 or 2 times per month 32 9.8
1 or 2 times per week 20 6.1
Daily or almost daily 25 7.7
aThe total number for this category is 324 as two participants did not state what their relationship with
individuals with ID was.
bSome participants reported knowing an individual with an ID but were no longer in contact with them;
hence the frequency seen was “not applicable”.
doi:10.1371/journal.pone.0137902.t001
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α of the difference scores for the 40 test trials from blocks 3 and 5, the score being .70. This sug-
gests good internal consistency of the ST-IAT.
Community Living Attitudes Scale–ID Version (CLAS-ID). The CLAS-ID [54] assesses
explicit attitudes towards individuals with intellectual disabilities on four subscales (Empower-
ment, Exclusion, Sheltering and Similarity). For this study the 17 item short version, developed
by the original authors in parallel with the full 40 item version [54], was used. Participants
rated their agreement with each item from 1 (disagree strongly) to 6 (agree strongly). Higher
scores on the Empowerment and Similarity subscales suggest more inclusion friendly attitudes,
whereas higher scores on the Exclusion and Sheltering subscales suggest less inclusion friendly
attitudes. Internal consistency of the subscales was moderate to good (Empowerment: Cron-
bach α = .75; Sheltering: Cronbach α = .64; Exclusion: Cronbach α = .78; Similarities: Cronbach
α = .79).
Social Distance. Two measures of social distance were included: the Social Distance sub-
scale of the Intellectual Disability Literacy Scale (IDLS) [55] and the social distance subscale of
the Multidimensional Attitude Scale on Mental Retardation (MASMR) [56]. Both assess a
respondent’s willingness to engage in contact with individuals with ID in situations of varying
degrees of intimacy. The MASMR social distance subscale has been used frequently over the
years including recent large scale population studies [18]. The IDLS social distance subscale is
derived from research on mental health stigma, is briefer than its MASMR parallel, and has
good psychometric properties across a wide range of cultural groups [55]. By including both
measures, the current findings can be evaluated in light of previous studies which have used
these measures.
Social distance subscale of the IDLS. The social distance subscale of the IDLS [55] con-
sists of five items rated on a 7 point Likert scale (1 = disagree strongly to 7 = strongly agree).
Participants completed these items in relation to a young man with moderate to severe intellec-
tual disabilities presented in a vignette (see S1 Appendix), that had been evaluated by trained
clinicians for its accuracy of depiction prior to its use in this study.
Social distance subscale of the MASMR. The social distance subscale of the MASMR [56]
contains eight statements rated on a 4 point Likert scale (1 = strongly disagree to 4 = strongly
agree).
Table 2. ST-IAT score descriptions.
Score Description
-2 to -0.65 Strong negative
-0.65 to -0.36 Moderate negative
-0.36 to -0.15 Slight negative
-0.15 to 0.15 No preference / neutral
0.15 to 0.36 Slight positive
0.36 to 0.65 Moderate positive
0.65 to 2 Strong positive
Score Description
-2 to -0.65 Strong negative
-0.65 to -0.36 Moderate negative
-0.36 to -0.15 Slight negative
-0.15 to 0.15 No preference / neutral
0.15 to 0.36 Slight positive
0.36 to 0.65 Moderate positive
0.65 to 2 Strong positive
doi:10.1371/journal.pone.0137902.t002
Implicit Attitudes towards Intellectual Disabilities
PLOS ONE | DOI:10.1371/journal.pone.0137902 September 14, 2015 7 / 19
For both scales scores are reversed and a mean score is calculated, with higher scores indi-
cating a greater desire for social distance. Internal consistency of both scales was very good
(Cronbach α = .87 for the IDLS, and .85 for the MASMR subscales).
Emotional Reactions to Mental Illness Scale (ERMIS). The ERMIS [57] consists of 9
items designed to measure emotional reactions on three dimensions (fear, compassion and
anger), using a 7 point Likert scale (1 = disagree strongly to 7 = agree strongly). This scale was
originally developed to assess emotional reactions towards individuals with mental illness, but
has recently been used to assess affective responses to individuals with intellectual disabilities
[58]. For the purposes of this study, participants completed these items in response to afore-
mentioned vignette (S1 Appendix).
A mean score for each subscale is calculated; higher scores indicate greater endorsement of
the respective emotion. Internal consistencies of the subscales were calculated, with the Fear
(Cronbach α = .76) and Compassion (Cronbach α = .76) subscales showing good internal con-
sistency. For the Anger subscale, inclusion of all three items yielded a Cronbach α of .56. Exclu-
sion of item 3 (I feel angry towards him), resulted in an improved α value of .76; hence all
subsequent analyses were carried out using only the two remaining Anger items.
Contact. Participants indicated whether they had prior contact with someone with an
intellectual disability, the type of contact relationship, frequency of contact, and its closeness
(rated on a 9-point Likert scale from 1 = not at all close to 9 = extremely close). In case of sev-
eral prior contact relationships, they were asked to rate the closest one.
Procedure
Ethical approval was granted by the second authors’ institutional ethics committee (University
College London Research Ethics Committee). In this web based study, an invitation to partici-
pate in the study was distributed by email to social and work contacts of the authors, through
postings on Facebook, and advertisements on web discussion forums (not specific to disabil-
ity). Potential participants were presented with information about the study, including a defini-
tion of ‘learning disability’ to counter misconceptions about the meaning of the term, before
proceeding to the survey’s introduction page. The introduction page clearly stated that partici-
pation was voluntary, that participants had the right to withdraw from the study at any time
and that by clicking on the link to continue with the study, participants were providing consent
for their data to be used for the purposes of the study. This procedure was approved by the sec-
ond author’s institutional ethics committee (University College London Research Ethics Com-
mittee). An incentive in the form of a prize draw for a cash prize was offered. The presentation
order of the ST-IAT and self-report measures was counterbalanced between participants.
Data analysis
The data was analysed using SPSS for Windows version 21. Two participants were excluded as
they had more than 20% errors on the ST-IAT. Participants’ relationships with individuals
with intellectual disabilities were coded as either voluntary (friend, spouse, work with individu-
als with intellectual disabilities e.g. support worker), involuntary (family member, neighbour,
colleague) or ‘not applicable’ in case of no reported contact. As not all participants provided
full data sets, sample sizes vary for the different analyses.
Results
Examination of ST-IAT scores (using the criteria stated in the method section for interpreting
these scores) suggested on average participants showed a slight negative bias towards
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individuals with intellectual disabilities (M = -0.18, SD = 0.34); t (328) = -9.81, p< 0.001, with a
95% confidence interval ranging from -0.22 to -0.15 (see Table 3).
The distribution of participants’ ST-IAT scores is detailed in Table 4.
In contrast, scores on the Empowerment, Exclusion and Similarities subscales of the CLA-
S-ID were suggestive of highly positive explicit attitudes (Table 3). To a somewhat lesser extent,
scores on the Sheltering subscale were also suggestive of positive explicit attitudes. Participants
reported a low desire for social distance from individuals with intellectual disabilities on both
social distance measures used. They tended to respond with low levels of anger and fear but
high levels of compassion towards the individual depicted in the vignette (Table 3).Therefore
on the whole, participants showed a slight negative implicit bias yet positive explicit attitudes
towards individuals with intellectual disabilities.
Relationships between attitudes, social distance and emotional
reactions
Each hypothesis was examined in turn. For hypotheses one to four the significance level was
Bonferroni adjusted to account for multiple correlations (p-value = .001, i.e.: .05 / 45). Kendall’s
Tau-b correlation coefficients for the associations between implicit attitudes, explicit attitudes,
social distance and emotional reactions are presented in Table 5.
Table 3. Means and standard deviations for implicit attitudes, explicit attitudes, social distance and emotional reaction scores.
Measure Subscale N M SD
ST-IAT d-scorea 329 -0.18 0.34
IDLS Social Distanceb 338 2.52 1.17
MASMR Social Distancec 338 1.42 0.43
CLAS-IDd Empowerment 338 4.64 0.83
Exclusion 338 1.51 0.71
Sheltering 338 3.30 0.82
Similarities 338 5.51 0.64
ERMISb Compassion 338 4.65 1.43
Anger 338 1.40 0.77
Fear 338 1.82 1.05
aScores range from -2 to 2.
bScores range from 1 to 7.
cScores range from 1 to 4.
dScores range from 1 to 6.
doi:10.1371/journal.pone.0137902.t003
Table 4. Distribution of participants across ST-IAT score ranges.
N %
Strong negative (-2 to -0.65) 25 7.60
Moderate negative (-0.65 to -0.36) 89 27.05
Slight negative (-0.36 to -0.15) 70 21.28
No preference / neutral (-0.15 to 0.15) 85 25.84
Slight positive (0.15 to 0.36) 44 13.37
Moderate positive (0.36 to 0.65) 12 3.65
Strong positive (0.65 to 2) 4 1.21
doi:10.1371/journal.pone.0137902.t004
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Relationship between implicit attitudes, explicit attitudes and social distance. In line
with hypotheses one and two, the relationships between implicit attitudes, explicit attitudes
and social distance were weak overall. No significant associations were observed between
implicit attitudes and explicit attitudes or social distance measured on the MASMR. A small
association between IDLS social distance scores and implicit attitudes was observed (Kendall’s
Tau b = -.12, N = 324, p = 0.002), which did not meet the adjusted significance level of 0.001. In
line with hypothesis three, significant small to moderate associations were found between all
CLAS-ID subscales and both social distance measures. On the whole, these correlations indi-
cate that those who hold more positive explicit attitudes had a lower desire for social distance.
Relationship between implicit attitudes, explicit attitudes, social distance and emotional
reactions. Against our predictions (hypothesis four), implicit attitudes and emotional reac-
tions were not correlated. All three emotional reactions subscales correlated with CLAS-ID
Empowerment, Sheltering and Similarities scores; the Fear and Anger subscales correlated with
CLAS-ID Exclusion scores. This suggests that those who held more positive explicit attitudes
express less fear and anger, but also less compassion. Lower ratings of fear and anger were in
turn associated with lower social distance (Table 5).
Differences in implicit attitudes, explicit attitudes and social distance
scores by frequency of contact
Descriptive data according to frequency of contact are presented in Table 6.
Contrary to predictions (hypothesis four), implicit attitudes did not differ between partici-
pants who reported prior contact with someone with intellectual disabilities and those who did
not, t(322) = 1.74, p = .82, yet IDLS (U = 16 029.5, z = 4.10, p< .001) and MASMR Social Dis-
tance scores (U = 15 656, z = 3.68, p< .001) differed between the two groups. Implicit attitudes
did also not differ by frequency of contact, F (4, 319) = 1.94, p = 0.10, yet Kruskall-Wallis tests
suggested differences in IDLS (χ2 = 24.01, p< .001) and MASMR Social Distance scores (χ2 =
17.01, p = .002) with varying frequency of contact. Of note, mean ST-IAT scores became less
negative with increasing contact up to the point of frequent contact (1x or 2x per week), but
scores of those reporting daily contact were equivalent to those who only had infrequent con-
tact. IDLS social distance scores differed between those with daily or almost daily contact and
those with no contact (χ2 = 72.22, p = .002), and between those with contact once or twice
Table 5. Kendall’s Tau-b correlation coefficients for implicit attitudes, explicit attitudes, social distance and emotional reactions.
Measure 1 2 3 4 5 6 7 8 9
1) ST-IAT —
2) ERMIS Fear -.07 —
3) ERMIS Compassion -.04 .19** —
4) ERMIS Anger -.09 .50** .09 —
5) CLAS-ID Empowerment .002 -.33** -.13* -.27** —
6) CLAS-ID Exclusion -.07 .34** .07 .36** -.38** —
7) CLAS-ID Sheltering .01 .19** .27** .15** -.33** .16** —
8) CLAS-ID Similarities .01 -.30** -.15** -.28** .45** -.43** -.23** —
9) IDLS Social Distance -.12* .38** .06 .33** -.39** .41** .22** -.37** —
MASMR Social Distance -.06 .39** .05 .35** -.40** .42** .23** -.42** .57**
N = 324.
*p< .005.
**p< .001.
doi:10.1371/journal.pone.0137902.t005
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monthly and those with no contact (χ2 = 57.28, p = .02). MASMR Social Distance scores dif-
fered between individuals with daily or almost daily contact and those with no contact (χ2 =
68.04, p = .01). For all of these findings, individuals with more frequent contact expressed
lower desire for social distance than those with less frequent contact.
In line with predictions (hypothesis four), CLAS-ID Empowerment (U = 12 023, z = -0.74,
p = .46) and Sheltering (U = 12 199, z = -0.53, p = .60) scores did not differ between participants
with or without prior contact. However, Exclusion (U = 14 775, z = 2.71, p = .01) and Similari-
ties (U = 10 457, z = -2.73, p = .01) scores differed between these two groups. Kruskal-Wallis
analyses showed no differences by frequency of contact in CLAS-ID Empowerment (χ2 = 5.85,
p = .20), Sheltering (χ2 = 1.50, p = .83), Exclusion (χ2 = 5.41, p = .23), or Similarities scores
(χ2 = 9.60, p = .05), once the significance level was Bonferroni adjusted.
Implicit attitudes, explicit attitudes and social distance scores by
participants’ gender, education level and contact relationship
Descriptive data according to participant characteristics are presented in Table 7. Due to small
group sizes, participants educated to age 16 and 18 were combined for the purposes of analysis.
In line with hypothesis five, implicit attitudes did not differ between men and women
(t (322) = -0.34,p = .74), between those in voluntary or involuntary contact relationships
(t (193) = -.011,p = .91), nor by educational attainment, F (2, 321) = 2.88, p = .06. Explicit atti-
tudes, as predicted, were affected by participant characteristics: CLAS-ID Empowerment
(U = 9753, z = -2.40, p = .02), Exclusion (U = 14 970, z = 4.37, p< .001) and Similarities
(U = 9169, z = -3.24, p = .001) scores, but not Sheltering scores (U = 12 078, z = 0.53, p = .60),
differed between men and women, with women showing more positive explicit attitudes than
men. Kruskall-Wallis analyses showed more positive explicit attitudes for those with higher
educational attainments: Empowerment: χ2 = 11.97, p = .003, Sheltering χ2 = 17.30, p< .001,
Exclusion: χ2 = 6.00, p = .05 and Similarities: χ2 = 19.33, p< 0.001. Empowerment and Exclu-
sion scores were more positive for postgraduates than those educated to age 18 (χ2 = -46.52,
p = .002 and χ2 = 31.59, p = .04 respectively). Sheltering and Similarities scores were more posi-
tive for both undergraduates and postgraduates compared to those educated to age 18 (Shelter-
ing: χ2 = 54.93, p< .001 and χ2 = 50.19, p = .001 respectively; Similarities: χ2 = -53.91, p< .001
and χ2 = -33.85, p = .01 respectively).
Table 6. Means and standard deviations of implicit attitudes, explicit attitudes and social distance for varying levels of contact frequency.
Measures
ST-IAT D-
scorea
IDLS
Social
Distanceb
MASMRc
Social
Distance
CLAS-ID
Empowermentd
CLAS-ID
Exclusiond
CLAS-ID
Shelteringd
CLAS-ID
Similaritiesd
N M SD M SD M SD M SD M SD M SD M SD
Know person with
ID
Yes 197 -.015 0.33 2.30 1.06 1.36 0.41 4.66 0.82 1.43 0,65 3.32 0.82 5.57 0.61
No 127 -0.22 0.34 2.85 1.24 1.52 0.44 4.57 0.86 1.64 0.78 3.28 0.83 5.41 0.69
Contact
Frequency
Not applicable 143 -0.21 0.34 2.79 1.23 1.50 0.43 4.67 0.86 1.60 0.77 3.28 0.81 5.42 0.68
Infrequent 106 -0.18 0.32 2.50 1.10 1.42 0.46 4.57 0.84 1.50 0.73 3.36 0.84 5.52 0.67
1 or 2 times per
month
32 -0.09 0.31 2.06 0.95 1.32 0.35 4.75 0.70 1.35 0.54 3.22 0.83 5.63 0.55
1 to 2 times per
week
20 -0.03 0.32 2.07 1.00 1.34 0.45 4.80 0.71 1.45 0.67 3.19 0.83 5.55 0.55
Daily or almost daily 25 -0.18 0.34 1.90 0.93 1.22 0.28 4.96 0.71 1.30 0.48 3.38 0.81 5.74 0.42
doi:10.1371/journal.pone.0137902.t006
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Contrary to predictions (hypothesis five), whether participants’ contact with people with
intellectual disabilities was voluntary or involuntary did not affect explicit attitudes: Empower-
ment: U = 3996, z = -1.74, p = .08; Sheltering: U = 5110, z = 1.20, p = .27; Exclusion: U = 4677,
z = -0.01, p = .99; and Similarities: U = 4098, z = -1.56, p = .12.
Results for social distance scores were mixed. In line with the predictions (hypothesis five),
men reported a greater desire for social distance than women on the IDLS (U = 14 526,
z = 3.60, p< .001) and MASMR social distance scales (U = 14 103, z = 3.10, p = .002) Further-
more, Kruskall-Wallis analyses indicated that MASMR social distance scores differed by educa-
tional attainment (χ2 = 7.25, p = .03), with participants educated up to age 18 years desiring
more social distance than postgraduates (χ2 = 35.31, p = .03). Contrary to predictions (hypoth-
esis five), a Kruskall-Wallis test showed no significant differences in IDLS social distance scores
(χ2 = 2.11, p = .35) for participants with varying educational attainments and no differences in
IDLS (U = 5135.50, z = 1.16, p = .25) or MASMR social distance (U = 4750, z = 0.18, p = .86)
scores between individuals with voluntary and involuntary contact, see Table 7.
Discussion
This study investigated implicit and explicit attitudes, desire for social distance, emotional reac-
tions towards and contact with individuals with intellectual disabilities among a UK sample.
The key results can be summarised as follows: 1) we found no associations between implicit
attitudes and explicit attitudes or social distance; explicit attitudes were associated with social
distance. 2) Contrary to predictions, emotional reactions and implicit attitudes were not corre-
lated, but instead there were small to moderate correlations between emotional reactions,
explicit attitudes and social distance. 3) Implicit attitudes did not vary by contact, gender or
educational attainment. Explicit attitudes were influenced by prior contact, but not its amount
or the type of contact relationship; gender; and educational attainment. Social distance scores
varied according to amount of contact, gender and educational attainment but not by type of
relationship.
The lack of associations between implicit and explicit attitudes and implicit attitudes and
social distance were expected. Previous research found only small to moderate associations
between implicit and explicit attitudes towards other social groups (e.g. racial groups or homo-
sexuals) [59]. Of more interest though are the differences between self-reported explicit
Table 7. Means and standard deviations for implicit attitudes, social distance and explicit attitudes on various participant characteristics.
Measure
ST-IAT D-
scorea
IDLS
Social
Distanceb
MASMRc
Social
Distance
CLAS-ID
Empowermentd
CLAS-ID
Exclusiond
CLAS-ID
Shelteringd
CLAS-ID
Similaritiesd
N M SD M SD M SD M SD M SD M SD M SD
Gender Male 106 -0.17 0.35 2.86 1.25 1.53 0.46 4.48 0.83 1.73 0.80 3.33 0.80 5.38 0.68
Female 220 -0.18 0.33 2.35 1.09 1.37 0.40 4.70 0.83 1.40 0.63 3.29 0.84 5.57 0.62
Education level Up to age 18
years
71 -0.11 0.30 2.75 1.36 1.59 0.57 4.30 1.03 1.75 0.96 3.68 0.84 5.22 0.88
Graduate 105 -0.17 0.34 2.48 1.25 1.40 0.40 4.63 0.80 1.52 0.72 3.16 0.84 5.47 0.60
Postgraduate 150 -0.22 0.35 2.43 0.98 1.36 0.35 4.78 0.71 1.39 0.52 3.23 0.76 5.67 0.48
Nature of
relationship
Voluntary 117 -0.15 0.34 2.22 1.02 1.35 0.41 4.72 0.87 1.43 0.65 3.27 0.86 5.61 0.62
Involuntary 80 -0.15 0.31 2.42 1.13 1.37 0.42 4.57 0.75 1.44 0.67 3.37 0.76 5.50 0.61
doi:10.1371/journal.pone.0137902.t007
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attitudes and the more unconscious attitudes measured via the ST-IAT. Overall, this sample
showed particularly positive explicit attitudes towards individuals with ID compared to a previ-
ous UK study [60]. Their MASMR social distance scores were similarly low as those reported
for a representative Canadian general sample [18]. One may question how accurate these self-
reports are given their marked contrast to the subtly negative implicit attitudes measured by
the ST-IAT.
How is it that these attitudes were so disparate? In the first instance it is worth highlighting
that the internal consistency of the ST-IAT and the other measures used in the study was good.
As such a lack of association between these variables is unlikely to have been due largely to
measurement error. A limitation here is that we did not have the opportunity to explore the
test-retest reliability of the measures used, especially the ST-IAT. This may have added to the
strength of this argument and further research may well wish to include multiple data collec-
tion points to allow for more detailed exploration of the psychometric properties of the
ST-IAT when exploring implicit attitudes towards individuals with intellectual disabilities.
One may argue the differences relate merely to social desirability driving participants to be
explicitly very positive, with implicit attitudes providing a more realistic reflection of the gen-
eral dislike of this population. Some authors go further, arguing that a hostile, demeaning view
of individuals with disabilities as inferior and undesirable permeates our society and serves as a
backdrop to vicious hate crimes against individuals with disabilities [61–62]. Arguably if hos-
tile, contemptuous views were held by a significant proportion of the present sample, one
might have expected implicit attitudes to be far more negative. Alternatively the fact that nearly
35% of participants held moderate to strong negative implicit attitudes (of these 7.6% strong
negative implicit attitudes) could be interpreted as support for Quarmby’s argument [61–62].
Further exploration of attitudes via the IAT may give further insight into deeply held views
among different sections of society, something pertinent to identifying suitable targets for
attempts to combat intellectual disability stigma and hate crime.
Alternatively one may argue that participants may well support the inclusion of individuals
with intellectual disabilities and that their implicit attitudes reflect “aversive disablism” [63];
that is widespread negative stereotypes that prevail because people behave in subtly prejudiced
ways which actually reinforce negative stereotypes, even though at face level they may believe
that this population should be treated equally. An example of aversive disablism would be
advocating the empowerment and inclusion of individuals with intellectual disabilities within
society, but choosing not to use shared leisure facilities. Another possibility suggested by Deal
[63], in line with work on aversive racism [64], is that people may not be anti-disabilities per se
(i.e. anti-out-group), but in fact more pro-in-group. Nonetheless, pro-in-group attitudes are
seen to be as damaging as anti-out-group attitudes [64].
What is the likely impact of the attitudes encountered in this study on behaviour? Meta-ana-
lytic data suggests that implicit attitudes have moderate predictive validity of an individual’s
behaviour [65]. Behaviours not consciously controllable, e.g. eye contact or body language, are
more influenced by implicit attitudes whereas more deliberate behaviours, e.g. verbal interac-
tions, are more influenced by explicit attitudes [12]. Furthermore, explicit attitudes are likely to
influence behaviour when individuals have either the motivation or time to consider the conse-
quences of their actions. However, when time is constrained or motivation low, implicit atti-
tudes are more likely to influence behaviour [12]. Therefore, although the positive explicit
attitudes observed in this study may predict fairly positive deliberate behaviour towards indi-
viduals with intellectual disabilities, the negative implicit attitudes observed may drive subtly
prejudiced non-verbal behaviours, interfering with the formation of positive social relations.
The lack of association between implicit attitudes and emotional reactions was unexpected.
The emotional reactions measured may only apply to the specific individual described in the
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vignette rather than individuals with intellectual disabilities in general (which is what the
ST-IAT was measuring). Alternatively, unconsciously held ideas about individuals with intel-
lectual disabilities may have had a poor fit with the person described in the vignette. Further-
more, as suggested in the Value Account model [15], implicit attitudes are expressed via the
affective system and only when affective responses are explicitly evaluated may they have an
influence on explicit attitude formation. As the ERMIS preceded measures of explicit attitudes
and social distance, emotional reactions generated by the vignette may have been appraised
and used to inform responses to the subsequent attitude and stigma questions. The lack of
association of emotional reactions with implicit attitudes but significant associations with
explicit attitudes and social distance would then be plausible, as the vignette would have
informed responses to the self-report measures but not to the ST-IAT.
In addition, in the absence of any suitable measure to assess emotional reactions to individ-
uals with intellectual disabilities we used the ERMIS, designed to measure emotional reactions
towards individuals with mental health problems. Thus the measure may have had a poor fit
for the current purpose. Since completion of this study, the Attitudes to Intellectual Disabilities
scale (ATTID) [66] has been published, which looks promising as it assess the three compo-
nents of attitudes (cognition, affect, behaviour) and assesses emotional reactions in response to
two vignettes (one portraying someone with a mild intellectual disability, the other someone
with a severe intellectual disability).
Against expectations, implicit attitudes did not vary according to frequency of contact with
individuals with intellectual disabilities. Given that most participants who reported prior con-
tact only reported infrequent contact, very small numbers of participants fell into the other
contact frequency categories. The small cell sizes may have resulted in a failure to detect the
predicted relationship between these variables. Of note, the pattern of implicit attitudes was
interesting, suggesting that as contact increases implicit attitudes become more positive, up to
the point of daily contact where attitudes become more negative, resembling those of individu-
als with no or only infrequent contact. This merits further investigation. More negative implicit
attitudes among those in daily contact may be evoked by involvement in some form of direct
support or caring role. Research has identified that carers of individuals with intellectual dis-
abilities often experience significant levels of stress and strain [67–69]. Thus their implicit atti-
tudes may be more in line with negative, stereotyped attitudes towards this population. Using
the IAT to explore this further could have significant implications for understanding the rela-
tionship between individuals with intellectual disabilities and their carers / supports and might
signal areas for concern.
There were no significant differences in implicit attitudes according to gender, education
level and type of contact relationship. This contrasts with previous research into explicit atti-
tudes where women and more highly educated people often express more positive attitudes
towards this population [27, 70–73]. Implicit attitudes may be more stable and less affected by
respondent characteristics, whereas explicit evaluations may be subject to consciously accessi-
ble knowledge being appraised and thus influencing reactions, e.g. those with higher educa-
tional attainments may be more aware that advocating for inclusion is desirable and thus more
likely to endorse such views.
The results obtained may appear disheartening. Over the last few decades considerable
effort has been made to tackle negative stereotypes and attitudes held towards people with
intellectual disabilities. This study highlights that, despite all these efforts, negative attitudes, in
the form of implicit attitudes, appear to prevail. As research suggests that implicit attitudes
influence non-verbal behaviours [12], it is likely that the negative implicit attitudes account for
the negative experiences reported by individuals with intellectual disabilities, as do extremely
hostile attitudes among a small minority. Further research into implicit attitudes towards this
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population is therefore imperative, particularly with the aim of identifying factors which may
influence and change them.
Limitations
The web based recruitment strategy was essential to use the IAT, which is computer adminis-
tered, and in offering complete anonymity was deemed highly suitable to limit socially desir-
able responding of self-reported attitudes [74]. Women and graduates were over-represented
and members of ethnic minority communities were underrepresented, which may limit gener-
alisability. The method of participant recruitment (i.e. snowballing) which initiated partici-
pants originally through the first author’s professional and social contacts may have
contributed to this. The contacts were largely from highly educated backgrounds and were
younger in age. These individuals’ professional and social contacts onto which they would have
sent further invitations to participate in the study were likely to have been similar in age and
educational attainment. This may have limited the opportunity for a more varied sample over-
all. It is of note however that internet forum websites were used to try and invite other potential
participants to the study who were not connected to the first author directly. A wide range of
internet forums were approached to increase the chance of a varied participant pool. The
forum websites were not specific to disability as this might have biased the results. Given this
possible source of bias, it is of note though that implicit attitudes did not differ by gender or
educational attainment.
A further point linked to sampling is that this study only explored the implicit attitudes of
adults i.e. individuals over the age of 18 years. The implicit attitudes held by individuals youn-
ger in age may well have varied and this needs to be noted. Future research may well consider
exploring and comparing the implicit attitudes of children / young people vs those of adults.
The possible effect of the words used in the ST-IAT on implicit attitudes also merits consid-
eration. Although previous research suggests that category labels are not affected when both
positively and negatively valenced words are included in a category [75], others [76] provide
evidence suggesting that other stimulus characteristics may influence the IAT and its results.
This research suggests that providing individuating information can override stereotyped atti-
tudes in the IAT, e.g. using names of well-liked black individuals and much disliked white indi-
viduals reduces the typical pro-white bias [76]. Although the words in this study did not
provide individuating information, some (e.g. “dependent”), were particularly value laden.
That said, the average implicit attitude reported was far less negative than may have been
expected and if the negative valence of the words was to have had an impact, implicit attitudes
would likely have been far more negative. To further evaluate this, future research may com-
pare different ST-IATs, e.g. one using only terms referring to individuals with intellectual dis-
abilities (e.g. “mental handicap”, “cognitive impairment”, “special needs”) and one using only
terms referring to characteristics (e.g. “impaired”, “dependent”).
It is also worth considering the critique that has been put forward of the evaluation criteria
of the ST-IAT scores (see Table 2). Branton and colleagues [53] suggest that these criteria are
somewhat arbitrary and that they do not provide a particularly meaningful interpretation of
the results collected. The results reported here should therefore be considered with this in
mind. Future researchers may helpfully explore these evaluation criteria more rigorously and
specifically in relation to implicit attitudes towards individuals with intellectual disabilities.
Suggestions from Branton et al. [53] include relating specific IAT scores to observable criteria
such that the preferences assessed can be based on a more meaningful scale. Researchers may
explore behaviours towards individuals with intellectual disabilities and relate this to the
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implicit preferences measured via the ST-IAT to ensure that the evaluative criteria are repre-
sentative of the implicit preferences explored.
Lastly, upon reflection, it was noted that some of the words included in the “unpleasant”
category may have also been associated with the category “disease”. Previous research [77]
found the category “disability” was more likely to be associated with the category “disease”
than “health”. Some of the words in the “unpleasant” category may have therefore been tapping
associations between intellectual disability and disease. Future research should employ differ-
ent words to explore degree of like and dislike towards this population, and/or explore the
extent to which intellectual disability is associated with disease.
Conclusions
This study provides insight into the implicit attitudes of lay people in the UK towards individu-
als with intellectual disabilities. It is concerning, yet in some ways predictable, that these were
somewhat negative and not in line with the very positive explicit attitudes reported. Future
research should examine implicit attitudes towards this population further, as well as factors
which contribute to implicit attitudes and thus ways in which they may be improved.
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